The ease of cultivation of many of the Arthrobacter species and the marked morphological variations accompanying the growth cycle make these organisms particularly suited to a study of the physiological basis of the regulatory mechanisms involved in cellular morphogenesis. We present in this paper the results of our studies concerning the nutritional control of cellular differentiation in A. crystallopoietes.
for A. globiformis. Organisms in the stationary phase of growth are characteristically spherical, and appear similar to a culture of micrococci. Upon inoculation of coccoid organisms into fresh medium, the cells gradually elongate into pleomorphic rods. Cell division occurs during the rod stage and continues until the rods fragment into smaller entities which gradually shorten into the typical coccoid cells. The entire cycle is completed in 1 to 3 days, depending on the organism and medium employed.
The ease of cultivation of many of the Arthrobacter species and the marked morphological variations accompanying the growth cycle make these organisms particularly suited to a study of the physiological basis of the regulatory mechanisms involved in cellular morphogenesis. We present in this paper the results of our studies concerning the nutritional control of cellular differentiation in A. crystallopoietes.
MATERIALS AND METHODS
A. crystallopoietes, isolated and described by Ensign (1963) and Ensign and Rittenberg (1963) , was used throughout this investigation.
For the most part, the organisms were cultivated in a defined medium (medium A) containing the following constituents (w/v): 0.1% (NH4 )2SO4, 0.05% MgSO4.7H20, 0.-5% glucose, 1.0% (v/v) of a trace salts solution (Wolin, Wolin, and Wolfe, 1963) , and 0.025 M potassium phosphate buffer (pH 7.0). Glucose was sterilized by filtration as a 20% solution. Magnesium sulfate and trace salts were sterilized separately. Amino acids used to supplement the glucosesalts medium in certain experiments were filtersterilized.
Each experiment was carried out in 50 ml of medium in a 300-ml Nephelo flask (Bellco Glass Inc., Vineland, N.J.). The flasks were shaken at 30 C. The inoculum for each experiment was prepared from a 48-hr glucose-salts culture (medium A). The cells were centrifuged aseptically, and resuspended in a volume of distilled water such that 1 ml, when inoculated into an experimental flask, resulted in an initial population of approximately 107 cells per ml. Cells prepared in this manner were invariably in the spherical phase of growth.
Turbidity was measured on a Klett-Summerson colorimeter at 660 m,, and the readings were converted into optical density units. Cell populations were measured by the direct-count technique by use of a Petroff-Hausser counting chamber. The tendency of the organism to remain in small clusters of two to five cells, which were not separated by vigorous shaking, made the use of plate counts impractical.
The growth and multiplication of individual cells were recorded photographically in slide cultures. A thin layer of the appropriate medium solidified with 1.0% Ionagar (Oxoid) was prepared by pipetting 5 ml of the melted medium into a petri plate. The bottom of the petri plate Fig. 1 . In each of the complex media, the normal sl)here-to-rod-to-slhere cycle was evident. During the rod stage, the organisms growing on yeast extract were noticeably more pleomorphic, often appearing branched, and Nvere larger than those observed with other media.
The morphological changes accompanying growth upon peptone agar are illustrated by the photographs of a microcolony de(-eloping from a single cell (Fig. 2) .N'Cle-inducing coml)ounds wvas varied fromn 0.2 to 10.0 /ImoleS/mnl in the glucose me(lium, it was ol)served that the rod stage develol)ed at concentratioins of 1.0 jmole/miil and higher but not att 0.5 oI 0.2 Amole/ml. At all concentrations, each of these coml)oundls produced a shorter lag l)erio(l anid more rapid initial growth rate than wvas observed for the unsupplemuented medlium A.
A variety of organic comp )ounds were tested indliirilually in the glucose-salts medium A for their abilitv to induce morphogenesis (Table 2) .
R'esults obtained for a number of sugars as sole carbon source are also l)resernte(l ( 
